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COMPLETE SPECIFICATION 
Polymer Coating of Solid Particles 

We, North American Aviation, Inc., a Corporation orgaiiised and ^is^ 
under The tews of the Sitate of Delaware, United States or America, df 1700 jsk: 
Imperial Highway, El Segundo, Stats of Cairfomia, United States of America, do 
hereby declare the invention, tor which we pray that a patent mar oe granted to us, 
5 and the method by which it is to be performed, to be particularly described in ana oy- ■ :> 
the foliovping statement: — „ 
This invention relates to the manufacture o; polymer-coated soud parages 
It is often necessary or desirable to employ small solid parades of masnal man 
environment in which they would normally react prematurely, be physically atcacne^ 
10 .or subject to radiation before use in- their intended final application. It has been pro- io 
posed to coat these particles with a protective barrier which either completely protect 
the particle or which can be removed prior to the end use application. In general these 
coatings have been applied be nrecrpitation of the coating material from solution or oy 
bulk contact of the coating material with the panicle to be coated. When solution pre- 
15 donation is employed it is often difficult to remove all the solvent from the coanns. 15 
Bulk contact has the disadvantage that the coated particles tend to agglomerate into 
relatively large masses. It is preferable that the coating process should produce individu- 
al^ coated particles with litde change in size or shape. • . 

It is dierefore an object of this invention to provide a process ior the preparation _ 
20 of solid particles having protective polymer coatings, enabling the coating to be uniform -0 
and free from inclusions of solvent. 

According to the present invention there is provided a process for preparing a 
salid particulate material ccated with a polymeric material, which process comprises 
mixing a solid particulate substance and a polymerizable liquid material under turbulent 
25 conditions and in the presence of an inert non-solvent liquid carrier so as to coat tne 2d 
solid with the polymerizabJe liquid and thereafter polymerizing lie poljmenza&e 
liquid to a polymeric solid while maintaining turbulent conditions and thereby produ.- 
ing discrete solid particles coated with a solid polymeric material. Curing agerns, 
catalysts, and other ingredients may be included with the polymerizable materials if . 
- 30.. -^liquid m fcjm, or- .with the solid . substances if solid: m *onn;or mry.fe adejed as :>0 
separate components.; . ' : :" v - ' \ r ': •."*'■ v ■. ' . J. 

Mixing of .,the soHdpamoilatc : substances and polymerizable liquids m me mere. , - ; 
/* V carrie/may be conducted in a* variety df. ways. The polymerizaiSb liquid and sord . 
particulate material may be added to t£e inert carrier wmle the carrier as xriamtamed .•■ 
.'. 35 ' • under constant agitation. Another embodiment, of the invention comprises continuously - .35 
metering portions of * the parturiate solids and polymerizable iiqmd into a fLowing 
. stream of the inert_carrier. Another einbodnnent .ojf . rius invention comprises pre- 
: slurrying one of 'the components;, preferably the solids, in the inert carrier, and then 

-adding the other componem^ slurry. This embodiment may also be . 

40 ■-. conducted in. a continuous fashion by metering, one conmonent into z flowmg stream of 
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the slurry of the other component. Still another embodiment of the invention comprises 
forming separate dispersions of both components and 'bringing streams of the disper- 
sions together in either a batch or continuous fashion. 

"Fte poiymerizable liquid may include polymer-forming^ resinous and plastic 
d material which are initially liquids and which, upon curing by chemical means or 
the application of heat, or a combination of chemical means and heat application, form 
solid cohesive substances. Curing may be conducted at ambient' or elevated tempera- 
tures depending on the particular pohraer employed 

/The polymerizable liquid may be monomeric or may be in a partially poly-' 

10 merized viscous form. The dispersion c!f this polymeric material when employed is 
thererore a dispersion of a liquid in a non-rnifcfble and non-solvent liquid and may 
be in proportions such that -the weight ratio of dispersed polymerizable liquid to disper- 
sion medium is from 1:20 to 1:1. Mere dilute dispersions can also be erhployed"but 
ordinarily are nor desirable in order to mimrnbe the handling of excessive amounts of 

15 dispersanx. An example is the dispersion cf-'a polymer cf di(thioethcxy)methyjene, 
having an average molecular weight of about 2000 and a viscosity of substantially 1000 
centistokes <rf 20° G. in n-heptane. The disoersion is formed by agitation as with a 
mechanical stirrer until the composition approaches a state of emulsion. This polymer 
dispersron is then blended with a dispersion of a fUiin? material such as a dispersion 

20 ox sond ammomum perchlorate in n-hzprane, and the polymer is cured (that is, further 
polymerized) while agitation is maintained. 

a- -7H Salid c p2rdaihre materi2] 2 ^&ch may be pre-dispersed, mav be in a finely 
divided term or parade size ranging from 1 to 1000 microns in diameter. This particle 
size as chained in the original preparation of the material or by grinding pulverizing 
Z3 or ctnervvise cornrninuting the solid 

In order to prevent aggrcmerarion of the coated particles, it is preferred to employ 
particics of substantially uniform size. 

The solid particles may be pre-dispersed in the non-solvent, non-reactive vehicle 
as tor example^ ammonium perchiorate in n-heptane. bv mixing, stirring or other means 
of agitanon. Thepao by weight of dispersed solid "to dispersion medium may fall 
write the range of from 1 : 20 m 1 : 1. More dilute dispersions can also be used but 
w^ usually not be employed in order to avoid handling excessive amounts of diluent. 
(1M Qxspsrsxon rnsaium is one which is misdble with and may be the same as the 
medium employed in dispersing the polymeric substance. The dispersed solid is then 
Mended or mixed with the other ccmponenrs in the presence of the inert carrier The ' 
mixture is stirred, shaken, or otherwise agitated until a uniformly dispersed com- 

21 Whi£± ^ dis P sr3ic ^ ^ b ^^g are carried 
£SL 5? ^ Ordinarily, toess operations are carried out at ambient tempera- 

W ^™ J? T C reqmred r ? * also DOt a ' rdcRl and can vary from a 

llZS^r™ S 1 OT f ore. FoHowmg this, agitation is continued until "curing is 
complete. The aspersed polymeric material and solid particles, upon contact, form a 

S.S ^ 2rS1 ° n 7*"* ^ mt rf in£n ^* ^ not contmSd 'After 

^ P 7S' ^ su P- m !p^ dispersion medium is removed by decantation, 
^^^i.^i^ff 5 WeU tat)w * m an. The solid polymer coated solid 

** fU f tf pr ^ £d i:f n£CSSSar y for iTS use ^ its intended purpose, 
.such as indusioa in a rccket prcpelianr. ^ ' 

1116 matod . of onwnion may be performed as a batch process ir is 
SI® P r ? cei ^ m a continuous manner which reduces the rargy 

S^^ r Pfeol agitaacn to ensure thorough mixing of the polymerizable 
mateml and the soha being dispersed therein. This is accompii^J by S separ! 

' Sii-^'?^^ 3cH d dispersions togetointo e a .«Sn 
stream ana effectwg mising by the turbdence feet up at the point at which the ™-o r - 
streams JOT n. One method cf accomplishing this is h? naZ^B^WiL di^ : 

«™« » a reomng vessel through a pipe or oth,r appropriate channel Ker ' 
lit iaraAm furfa" Ctajates cooed pariefcs pradacal br ibe ^wtso 
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described above. Further description by way of example follows with reference to 
the accompanvins drawing in which: — , 

Fig. 1 iliusn-ares a system in which two different dispersions are brought togetner 
and fed as a mixed stream into a receiving vessel. Fig. 2 illustrates a system in which 
the carrier and each of the components are £ed into a mixing zone and the resulting 
mixture collected is a heated and agitated receiving vesseL Fig. 3 illustrates a system in 
which one component is pre-mixed in the carrier and the other component added- to 
the slurrv in a mix in.? zone. > 

In Fig. 1, a. dispersion of a pniymerizable material in a non-solvent andnon- 
0 reactive liquid 'dispersion medium is contained in tank iO and a dispersion of a solid . - 
particulate substance also in a non-solvent and non-reactive liquid dispersion medium 
is contained in tank 11. The' two dispersion mediums are mutually mdsdbfe. The dis- 
persiori from tank 10 is fed through line 12 into Hue 13 in an amount winch is cm-^ 
- trolled, by valve 14 in lirfc 12. Simultaneously, the dUsp^ersion from tank 11 is fed 
5 through line 15 into line 13 in an amount which is likewise coimolled by valve 16. The 
dispersions from tanks 10 and 11 come" in contact wiiii each other at junction 17 of 
' the lines 12 and 15. The flow rate is adjusted so chat the turbulence set up at this point 
causes efficient raising of the two streams so that the solid parades are coated with 
the pdymerizable manorial on contact and while dispersed in the carrier are fed 
^0 through line 13 into vessel IS. The vessel 1$ k equipped with agimrion means such as 
impeller 19 to maintain the coated particles as individual discreet entities in the 
carrier, and heating means such as the beared jacked 20, to accomplish cure of the 
polymer. . , . 

In Fig. 2, tanks 21, 22 and 23 contain the dispersion medium, the polymenzaole 
25 liquid anof'the solid, respectively. Material from these tanks k fed through conduits 
24, 25 and 26 respectively into mixing zone 27. The amounts of the different ma^rials 
fed into this mixins zone are controlled by valves 28, 29 and 30 tor other suitable 
metering devices. Rates are adjusted so that the turbulence set up in the mixing zone 
is sufficient to cause efficient mixing of the components so that a uniform. composition 
50 of solid coaled with the polymerizable material empties from the mrymg zone 27 
dispersed in the carrier and Hots* into the line reactor 39 -where the dispersed resin 
ceased solid magna! is cured by the action of healing jacket 40 which is filled with 
a heated fluid 41. The individual coated particles are prevented from coagulating 
into a solid mass by maintaining sufficient velocity through the 'line reactor. After 
35 leaving the line reactor, the coated solids are removed from the carrier. 

In Fig. 3 3 a dispersion of solid material is fed from tank 31 through line 32 
into a aainng zone 33 which empties into a heated chamber 34. The pblymenzable 
liquid is metered into the mixing zone 33 through line 35 and is blended with the 
dispersion of the solid, thus coating the solid. The coated solids dispersed in the carrier . 
•10 flow to the chamber 34 through the fine 36. Chamber 34 is heated by jacket 37 and 
the contents are rnaintained under constant agitation by the impeller 38. In order to 
provide for a completely continuous process, a plurality of chambers such as 3 4 may 
be provided and may be filled sequentially through (the line 36. Coated particles in 
each ciamber may then be cured after the chamber is filled. 
45 The solid particulate material employed in the process of tins invention can be 

any organic or inorganic soHd whether naturally occurring or synthetically prepared. 
Both polymeric' and non-polymeric materials may be used. Thus, thermoplastic diermo- 
setting, elastomeric, polymeric plastic, non-polymeric organic and inorganic msrerials . 
may be employed. These materials may be either naturally occurring, modified materials 
50 occurring in nature, or s>^ntlietically prepared, and may be employed if they are partial-* 
late solids. 

, Among. the solid . thermoplastic materials which may be employed are polymers, 
.and. copolymers of mono^Menmc hydrocarbons having at least two carbon atonsr per. r; 
:. :y ' inolecule. Thus; the polymers and copolymers of ethylene, propylen^/vaxkn^ \ 
55 • -jentenes. and hexenes, as well as the haiogenated counterparts of. these olefins may; ; 
be employed in die '"practice - ol! this invention. Among the . .ihc i m oseg!ting porynieric : , 
materials vphich may be employed are those jdastics and resins which: have been cured " 
-. to a solid upon me application of heat with or without a chemical curing agent. Ifiustra- ' 
tive examples of .this class of material include the potyurethane. resms, epoxide resins," 
60* polyester materials,* and thioplasts (polysulfide polymers). In addition; .d^cmrm^such 
as the natural ^n* synthetic rubbers in particulate form. may be -praencahiy and" 
^pronTably employed in the practice of this invention. The synrhetic-rubbers^aTC: oicdoiary j 
• polymers .. and copolymers of a diolefin as a : major constituent- which -contain - other 
olefin constituents and which are subject to vulcanization subsequent to polymerization 
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to cross-link the polymer through any remaining carb on-to-carbon double bonds. In 
addition to the above, organic polymers derived from naturally occurring non- 
elastomeric polymeric materials may be emplo} r cd in the practice of this invention. 

In general, solid carbohydrate condensation-type polymers, amino-acid condensa- 
tion polymers, synthetic linear condensation polymers including the polyamides and 5 
polyesters, linear addition polymers such as hydrocarbon and vinyl-type polymers, and 
cross-linidng polymers may be employed in the process of this invention. 

. ^The carbohydrate condensation-type polymers are cellulose, cellulose nitrate, and 
modified nitrated cellulose composition s, cellulose acetate, cellulose acetate-buryraie, 
ethylcellulose, and the cellulose ethers such a s methyl carboxymethyi, hydroxyethyl, io 
cyanoethyl and benzyl cellulose. In addition, such carbohydrate polymers- as starch, 
chitin, and formaldehyde polymers may be employed. 

Examples of the solid amino-acid condensation polymers are regenerated proteins 
-such as casein and vegetable globulins. Synthetic linear condensation polymers which J 
15 - may be employed in the practice cf 'this mvendoa include the polyamides sieh as- nylon, 15 
and polyurethane resins, polyesters su± as the alkyd and fiber-forming types, poly- 
ester and polyesteramide rubbers. 

Applicable solid linear addition polymers include natural and vulcanized rubbers 
such a gurxa^percha, balata, and chicle, cyclized or iscmerized rubber, rubber hydro- 
chloride, polyburadiene rubbers including GR — S and nirrile rubber, poivchloroprene » 
and its copolymers, polysulphide rubbers, polyisobutylene and the buryl "rubbers, the 
various polyethylene including chlcrosulphonated polyethylene rubber, poiytetrafiuor- 
emyiene, polystyrene, polyvinylcaibazole and polyacenaphthvlene, indene and 
coumarone-indene resins, polyvinyl acetate, polyvinyl alcohol, polyvinyl pyrrolidone, 
polyvinyl formal, polyvinyl acetal, and pclyvinyl butyral, polyvinyl chloride, vinyl 
chlonde-vinyl acetate copolymers, pclyacrylcmrrile, vinyl chloride-acrylonitrile copoly- 
mers, polyvinylidene chloride and its copolymers, polvmerhyl methacrvlate and related 
polyacrylates, ketone aldehyde polymers and polyacrylate robbers. 

Solid cross-linking polymers applicable to the present invention include cross- 
linking type polyester resins, various epoxy resins, polymerized drying oils, aniline 
iormaldehyde resins, ailphoncmide-formaldehyde resins, urea-formaldehyde resins, 
niedamine-formaldehyde resins, and the various phenoPformaldehyde condensation 
resms. 

Furthermore, solid organic polymers containing elements other than carbon, 

35 hydrogen oxygen, and nitrogen may be employed. For example, silicon-containing poly- 
meric materials are advantageously adapted to the practice of this invention. Tne 
sikcon-conrainmg polymers fall into nro general classes; those having direct siiicon- 
ro-sihcon bonds (the silanes) and those having silicon-bonded to silicon thromrh oxygen 
(tne saloxanes). The silicon-containing materials often have a halogen in riaf molecule 

40 The solid particulate material employed in the process of this invention is 4 n 

ordmarily employed in finely divided form having a particle size ranging from 1 to 
1U00 microns m diameter. In many applications more than a single solid particulate 
material may be employed and the solid materials mav vary in particle size range. 
These solids may oe coloring agents, pigments, diluents, asbestos fibres, powdered 

4o metals, inorganic compounds such as s^lts, or metal oxides, or any other suitable 45 
spud particulate material. Examples of inorganic solids include pigments such as 
titamum dioxide, lead dioxide, ferric oxide, carbon black, metal powders such as 
aiummum, copper, lithium and sodium, and various inorganic salts highly reactive 
inorganic materials used in nropellanr and explosive composition, and fertilizer com- 

50 ponents. ^ 

In addition, depending upon the intended use of the material, various other 
. additLves in minor . quantities may be jneorpoiated' in the composition bv initiallv 
mixing all of the ingredients in the presence of the inert carrier. . ""■ * 

* f 9Uid Ve ^ Cles which ****** as the inert carriers or-dispersion mediums must 
do oe non-solvenr and non-reactive with respect so the. substances being mixed according 
to the process of this invenrioiL The same medium may be used for both the solid 
materials and the polymerizable liquids or conversely different vehicles^ or dispersion 
mediums may be employed for The polymerize liquid .and. each of the solid com- 
*n Sf 2 :^ ^ ^ ^W 8 * pre-dispersed prior to mixing. It is required only 

^I l lr SP T l T -fctnj. components l>e non-reaciive to any of the substances 60 

.empfoyed aud that tie media be mutuary misdble. Examples^ dispersion media 
S^S^. ^nt of -tie process~of-tfais invention include water, 

alrphanc and olefinic hydrocarbons having from 3 to 16 carbon atoms per molecule 
Examples of these are propane, butane, hexane, heptane, octane, dodecane and hexa- 
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decant as well as 2-octene, 1-dodecene, and l-hexsdecene. Examples of cyclic hydro- 
carbons arc cycloherane and methyl cyclohexane. Examples of aromatic and aikyl- 
aromatic compounds which are employed as dispersion mediums include compounds 
having from 6 to 16 carbon atoms per molecule such as benzene, toluene, xylene, 2,4- 

5 dipentyibsrizene, phenyldecane, decalin, and 1-hexyldecalin. Halogen derivatives of the 5 

above hydrocarbons are also employed as dispersion [ mediums. Examples of thes? include 
ethylenedichloTide, trichioro ethylene, methylenedichloride, chlorobenzene, bromc- 
benzene, and iodobenzene. Compounds of the " FREON " (Registered Trade Mark) 
t series such as dichlorodiauoromcthane and dicWoTOiexrafluoroetaarje, may also be 

10 employed: , ' \q 

The liquid lower aikyl siloxanes may also be employed as a carrier in the process 
of this invention. The applicable alkyi siloxane compounds have a general formula: 
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Si-. O J -SL-0 J - S*. — .R 

i r ' 

wherein R is a lower alkyl ot hydrocarbon radical having up to 8 carbon atoms, n is 
15 an integer from 0 to 6, and m is 1 or 0 such that when m is 0, n'has cs value of from 15 
3 to 5 and the compound is cyclic. Thus, siloxane liquids used in the practice of this 
invention are pure siloxanes or mixtures thereof and indude the cydic poiysiloxanes 
and »the straight and branch chain silane-terminated siloxanes. Therefore, the cyclic 
polysEoranes having from 3 to 6 repeating siloxane groups may be employed in this 
20 invention. The preferred hydrocarbon strostkuent in 1 the siloxane fluids is the methvi 
group. 

Other possible dispersion mediums are alcohols having from 1 to 12 carbon atoms 
per molecule and from 1 to 3 hydroxy! groups per molecule. Examples ca these are 
methyl alcohol, ethyl alcohol, isopropyl alcohol, benzyl alcohol, glycerine and dodecyl 
alcohol. Amines may also be used which have from 2 to 12 carbon atoms per molecule 
and from Ito 3 nitrogen atoms per molecule. These include such compounds as ethyl- 
enediamine, diethyl enemarnine, dodecykmine, pyridine and quiholine. Ethers^ ketones, 
aldehydes and esters having from 2 to 16 carbon atoms per molecule are also used 
Examples of these are ethyl ether, acetone, propionaldehyde, ethyi acetate, butyl 
dodecanoaita, and 2-buroxyethanoL The requirement in all of itfress cases is that the 30 
dispersion medium not be reactive to any of the polymeric or solid components 
employed and also that they be non-solvent toward these components. In addition, 
when different dispersion media are used for the polymeri^ble material and the solid 
components, and any plastrcker which may be employed (further discussed herein- 
35 after), it is necessary that these dispersion media be miscfole one wrtk the other. The 35 
properties of these various dispersion media with respect to miscibxiiry and solvent 
power are *»eHi known to those skilled in the an and will not be discussed' farther. In 
the process of this invention, it is ordinarily preferred to employ non-aqueous carriers 
or dispersion media, and partrcularly those organic, low viscosity oi^amc carriers which 
40 are free of -reactive groups. The dispersion may be formed with the aid olf heat in oases 40 
where the dispersion medium is very viscous at ambient cmperature or the plasticizer 
has a high melting point. The . methods of preparing the dispersion themselves are well 
known and do not merit further discussion here. 

The p^lymerizable liquid materials which provide The .coarmg of . the solid 
45'.. : parrides according to tb^ .process of . tfaK in general mermoteiirink. "45 

■ :v material which exist in -the liqukl state in either monomelic or partially polymerized 
form and which are dther self curing to a solid or cure to asolid under the influence of 
a catalyst Or in combination with one or . more copolymerisable liquid pre-polymers 
or monomers. Some of the many classes of mermosetmig applicable to this invention 
50 include the phenolic resins,, ethoxylin or epoxy resins, polyurethane resins, acrylate 
resins,- vinyl polymers containing reactive groups, the thioplasts, diene polymers ter- 
minated, with reactive groups, and methytol acryramide polymers. These thermosetting 
liquid materials are so weR known in the .'art as^. require «no further detail in this 
specification, • • - : - 

55 — • Plasucizers and diluents may be included to modify die. properties of the poly- 55 
merizable hquirf used to coat the solid acrording to the process of this mvenrion. The • 
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applicable plasticizers are liauid materials which solvate, dilute or form gelfe with the 
sotfd material enrploved Such plasticizers generally include tne organic esters oi 
dibasic organic acids, the esters of organic diols and tnols and organic 
acids, the esters of polyalkylene glycols and organic acids, polyoxy- 

5 aikylene diolalkylene oxides, 'liquid hydrocarbon oils, organic phosphates, 

phosphites and phosphonates, polyesters, fatty acid esters, as weH as other 
materials The plasticizers applicable to the present process are liquid* at the particular 
temperature employed during the mixing in the inert carrier and in general, are liquids 
at some temperature over the range of 0 to 150' C. Specific examples of *PP^ e 

10 plasticizers (and their melting points in degrees Centigrade) include : methyl abietate, 
di-sobutyl adipate (-20), di-(2-ethylhexyl) adipate ( -75), dihexoxyetnyl adipate 
(— 6j diethylene glycol dibsnzoate (16—28), chlorinated coconut cil fatty acids 
glycerol mjnoacetafe (-30), diethylene glycol dipropionare, diethylene glycol mono- 
Surate (0— 11), butyl oieate ( -10), cre>yl diphenyl phosphate (-40), dibutyl 

Id phthaiate (-35), butyl ocrji -phthalate (-.50), dibirtoxyethyl phtbalate methyl ricinole- 
ate (-30 pour ptj, dimethyl sebacate, di-isooctyl sebacate (-50;, and diburyl 
tartrate (20 — 22). . . , . . 

Tne process o: this invention is useful in the preparation of inert or pigment loaded 
molding resins, encapsulated reactive materials, textured paint pigments, graded release 

20 materia^ in fine paxricutee form, coated pigments and other materials for use in 
systems where they are tampatoble is unprotected form, particles coated with an 
intermediate bending material to improve their bonding properties in subsequent use, 
and coated particles with other diverse uses. 

When it is desired mat the coating be completely impervious (as with encapsulated 

25 reactive materials) a high ratio of polymer to solid particles is employed. On the other 
hand when preparing graded release coatings, a low ratio of polymer to solids employed. 
The permability of the coating is also dependent on the particular polymer employed. 

The following examples, in which all parts and percentages are by weight unless 
otherwise stated, illustrate the process of this invention. 



30 Example I 



Ammonium perchlorate having an average particle diameter of about 20 microns 
is dispersed in hexamethyldisiioxane so that the dispersion contains 10 weight percent 
ammonium perchlcrate. A second dispersion in this same carrier is prepared from a 
hydroxyl terniinated liquid polybutadiene having a molecular weight range of from 2000 
35 to 8000, and a levr mol weight (350 to 375) polyarylene-rx>lyisocyanate polymer. The 
second dispersion contains 10 percent total dispersed material, 97 percent of which is 
the polybutadiene polymer. The two dispersions are blended in an agitated vessel 
having heating means and while agitation is maintained the mixture is heated at 
180° °F. for from 2 to 4 hours. After which time heating and agitation are discon- 
40 tinued and the polymeric-coated solid particles of a m monium perchlorate allowed to 
settle and the supernatant hexamethyldisiioxane i s decanted. The resultant coated 
parades may be employed as a component of solid rocket propeliant grains. 

Example n 

Pigment grade copper phthalacyanine (80 parts) and 20 parts of a liquid copoly- 
45 mer of 90 mol percent ethylacrylat^ 5 mol percent grycydylmethacrylate, and 5 mole 
oercent acrylic acid having an average molecular weight of from 1000 to 3000 are 
individually slowly added to an agitated vessel containing 500 parts of 1 J,2-mchloTo~ 
1,2,2-trinuoroethane. The vessel is maintained under agitation while the pigment and 
polymers are added and agration is continued after the addition is complete; The 
50 agitated contents of the vessel are heated at 150° F. for about 3 hours and the resulting 
polymer coated particles of copper phmalocyanine may be subsequently employed after 
$he removal of me carrier as an ingredient of points or printing inks and have the 
advantage , that the copper phtoalocyanine will not bleed into the paint vehicle or ink 
carrier. 

55 Example HI 

Following the general procedure o5f. Example II, 95 parrs of finely ground crea 
and 4 parts of a liquid polymer prepared 'from 95 mole percent of butadiene and 5 
mole percent ally! gjycidyl ether having a molecular weigirt range of from 500 to 2000 
are slowly added to 300 parts of triciiloroethylene in the vessel A trace amount of 

60 phosphoric acid is added as a curing catalyst for the polymer. After addition is com- 
plete, agitation is maintained while the temperature of the vessel is raised to 120° F. 
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for about 2 hours. After removal <yf the carrier, the resulting coated particles of urea 
may be employed as a slow release fertilizer. Since this small amount of the polymer 
does not form a completely impervious coating, -the urea is stall available to be dissolved 
by water, but the solution rate is much lower than uncoatcd urea particles. 

- Example IV 5 - 

A slurry of 100 parts, pigmented polyarnide fibers having an appro ximat e length of 
1 mm, and 2000 parts df .hexane is continuously blended with a 'dispersion of 100 part 
of a liquid, low molecular weight tetramethylene m'ainme-succinic acid polymer pre- 
-pared from 1.1 moles of the diamine per mole of the acid 1 and which has a. molecular 
weight of from 500 to 2000. The polymer slurry also contains 3 percent of a low 10 
molecular weight polyaryiene polyisocyanate resin having a molecular weight of about 
d50. The. polymer slurry is made up from a total of 100 parts of polymer ingredients' 
and approximately 2000 parts - of hexane. The slurries are continuously mixed in 
apparatus ha^ng-dxaractrrisiiics illustrated in rig. 2 in such a fashion that the Jinal 
mixture contains 85 percent pigmented polyamide fibers and 15 percent polymer. After 15 
passing through the mixing zone the continuous stream of individually coated fibers 
in the hexane carrier are conducted through a line reactor under high turbulence and 
maintained at a temperature of 100° F. in the reactor. The residence time in the 
reactor is approximately 5 minutes, at the end of which time the polymer coating is in 
a non-tacky condition. The partly polymerized coated parricles in the carrier after 20 
removal from .the line reactor are collected in an. agitator vessel and maimained at 
100° F. for cne additional hour. At the end of hour, the pdvmer is completely cured, 
agitation is discontinued and the polymer coated polyamide fibers are separated from 
the hexane carrier. These coated fibers may be bonded to a cotton fabric base by 
means of an epoxy adhesive to give the effect of a colored synthetic feit. 25 

Example V 

To an agitated and heated vessel containing 1000 parts of heptane is simultane- 
ously added incremental portioL S cf •titanium dioxide, a liquid polymer of 95 mol per- 
cent methyl merhacrylate and 5 mol percent acrylic acid having a molecular weight 
30 range of from 1000—3000, and a polymer of glycerine and epichlorohydrin having a 30 
molecular weight range of from 300 to 500. Approximated equal quantities of the 
polymer systems and titanium dioxide are employed and the resins are employed in 
a ratio such that the glycerine-epichlorohydrin resin constitutes 10 percent of the total 
polymenzable material Agitation of the titanium dioxide and polymerizable materials 
continues until a total of 100 parts of each has been added to the agitatable vessel. 35 
Agnation is continued alfter she addition is complete and the temperaTure of the slurry 
' ? maHga jne ^_ ar 15 °° F * f ° r about 5 il0urs - ^P 011 cc *>ling and removing the heptane 
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irom the system, there results individually coated particles of titanium dioxide which 
are employable as plastics molding powders containing an inert filler. Thus, the process 
of this invention provides loaded polymeric molding powders without the necessity of 
mixing the inert material and the polymers in a highly viscous form. 

When the individual components employed in the process of (this invention are 
not pre-dispersed in the carrier, but added to the carrier simultaneously or individually, 
the ratio of carrier to total carried material varies from 20: 1 to 1 : 1. It is usually pre- 
45 f erred, for ease of h andli n g, that the ratio the maintained between 20: 1 to 10- 1 
WHAT WE CLAIM IS : — 

1; A process for preparing a solid particulate material coated with a< polymeric 
material, which process comprises mixing a solid particular substance and a poly- 
menzable liquid material under turbulent conditions and in the presence of an inert 
50 non-solvent liquid carrier so as to coat the solid with the polymerizable liquid and 
thereafter polymenzmg the polymerizable diquid to a polymeric solid while inamtaimng. 
turbulent conditions and thereby producing discrete solid parricles coated with a soKd 
. polymeric material. . 

r- r - 2 * A J ?r <x ? ss f^ording to claim 1, wherein the said substance, polymerizable-' 
5d liquid and liquid earner are brought together and mixed in a mixing zone, * : 55. 
. 3 - A process according *o claim I, wherein the said substance and polymerizable 
liquid are first dispersed in separate mutually miscible liquid carriers tehich may be 
the same or different liquids) to produce dispersions which are subsequently mixed. 
• 4. A process according to claim 1, wherein there is initially dispersed in the liquid 
60 earner one of tire other components (namely the said substance and the polymerizable 60 
liquid) to produce, a dispersion into which the other of the said other comoonents is 
subsequently mixed. 
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5. A pnocess according to claim 1 3 2, 3, or 4, wherein die poLymerizable liquid 
is a Thermosetting organic material. 

6. Any process -according ro claim L substantially as hereinbefore described 
including processes employing any dr die specific solid particulate substances, poly- 
merizable liquids and liquid carriers referred to and -including processes given in 
Examples I to V. 

7. A solid psiticulate material coated with a polymeric material prepared by a 
process according id any one of the preceding claims. 

REDDIE & GROSE, 
Agents for the Applicants, 
6, Bream's Buildings, London, E.C.4. 
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